*equations* 

• Clearance for low Extraction Ratio(ER) drugs: 

a = F * CI. 
r u ^-'int 

Fu^ (fraction unbound to plasma proteins) is affected by drug 
displacement 1\ 

Cli nt is decreased by enzyme inhibition & increased by enzyme 
induction 

• Clearancefor high Extraction Ratio(ER) drugs: 
CI = Q H (hepatic blood flow) 

• Another general equations ( ^Vi « » *1 \ o^ljiU ^- v^ ): 
CI = K* V 

K = 0.693 / ti/z 

V = V p + V T *(F u /F uT ) 

doS6 cc 

= CI * CP "7 t (tau) dose interval 

(bio availability) 

»ss ~ss 



_ .^ close . ^ / -._ss 

T(bioavailabilitv) = CI CP ( for a drug administered orally ) 



CP 5 ^Cu^/fu 



Q 1 (page 13) : 

Predict the changes in the elimination half lives for drugs 

characterized by low& high extraction ratios as a result of an 
increase in the fraction unbound to plasma proteins(fu) & 
tissue proteins (f ut ). 



l)for LOW Extraction Ratio(ER) drugs & increase in (F u ) : 
CI=KV , K=0.693/ti/ 2 
So: 
F u * Clint = 0.693/ti /2 * V > (1) 



Thisis a relationship between ti/ 2 & F u , But we should know 
first whether (V) value will be affected by increase in (F u ) or 
not ... to knowthat we should applyan equation in which (V) 
& (F u ) values are involved . 

Thisis the equation: 



V = V p + V T * F u /F uT > (2) 

from (2) 

when(F u ) ^ (Vjwill^ 

So: 

F u t* Cl int = 0.693/t 1/2 * V t 

i.e ti/2 won't be changed (<->) ( because both V& Fu 
increased & each of them willcounterthe effect of other) 



2) For LOW Extraction Ratio(ER) drugs & increase in (F uT ): 
CI=KV , K=0.693/ti /2 

So: 

F u * Cl int = 0.693/t 1/2 * V > (1) 

V = V p + V T * F u /F uT > (2) 

when(F uT ) 1 s (V) will J, 

so 

F u * Clint = 0.693/t 1/2 * V > (1) 

when (V) vj/ (ti/ 2 ) will n|/ 

i.e ti/2 will decrease \|/ 



3) For HIGH Extraction Ratio(ER) drugs & increase in (F u ) : 

CI = KV , K=0.693/ti/ 2 

So: 

Qh= 0.693/tiyz * V > (1) 

V = V p + V T * F u /F uT > (2) 

from (2) 

when(F u ) 1 s (V)will 1^ 



From equation (1) , when (V) 1 s , what will happen to (ti/ 2 ) 
??? 

( N.B hepatic blood flow Q H is const. ) 

Right.. (ti/ 2 ) will increase :D 



4) For HIGH Extraction Ratio(ER) drugs & increase in (F uT ) : 
CI=KV , K=0.693/ti/ 2 
So: 
Q H = 0.693/t 1/2 * V > (1) 



V = V p + V T * F u /F uT > (2) 

from (2) 

when(F uT ) 1 s (V) will J, 



from equation (1) , when (V) ^ , what will happen to (ti/ 2 ) ??? 
( N.B hepatic blood flow Q H is const. ) 
(ti/ 2 ) will decrease. 






Q 2 ( page 15 ) 

Question: 

Explain (nstng equations) flw above mechanism oi the effect of 
valproic acid (displacement from protein bindmg sites and inhibition 
of metabolism) on phenytoin plasma levels (total and tree 
concentrations). 



Displacement^ F u 1^ 

Inhibition of metabolism -> C\\ nX ^ 

We should know (from lee.) that Phenytoin is lowER drug. 

( dr.yousry said that u should memorize these examples & mechanisms of 
action (Page. 14,15) from the drug-drug interaction lecture) 



„ dose _. „, __ss 
1 = CI*CP 

t 

(CP ss is the total cone. Of phenytoin in plasma) 

^ f =F u t*Cl in ,^*CP ss 

So CP SS won't change O 



2-f u = Cu ss /cp ss -»-»-» cp ss =Cu ss /f u 



dose 



= f«* Clmt *CU S 7*u 



^=-Cl int ^*Cu ss t 



So Cu will increase. 



Q 3 ( page 20 ) 






Question 



Predict the effect of enzyme induction or inhibition on the average 
total and free steady-state plasma concentrations for orally 
administered high extraction ratio drugs. 



20 



the drug is administered orally so equation used will 
be : 



f * 

'(bio availability) 



dose 



= CI * CP 



ss 



for high ER drugs 



f=Q H /(f u .cl int ) 



CI = Q H 



Qh/ ( VCljnt) _ Qh CP 

i/(f u .ci int ) * ^p = CP ss 



First in case of enzyme inhibition : 

i/(f u .ci int sH * ^p=cp ss r 

i.e total Steady State plasma cone, ■f 

f u = Cu s VCP ss -> CP ss =Cu ss /fu 

l/(f«.cl int ) * ^ = Cu ss /*» 

i.e FreeSS plasma cone. ^ 

second in case of enzyme induction : 

l/(fu.Clintt) * *Y = CP SS 4, 

i.e total Steady State plasma cone. 4- 

f u = Cu s VCP ss -> CP ss =Cu ss /fu 

l/(f«.cl int ) * ^ = Cu ss /** 

l/(cl in ,t) * ty- = CU SS 4 

i.e FreeSS plasma cone. \|/ 



Q4(page21) 



Question: 

Predict the changes in the elimination half lives for drugs characterized by 
low and high extraction ratios as a result of enzyme induction or inhibition. 







1- In case of ( Low ER ratio drugs & enzyme Inhibition ) 

CI=KV , K = 0.693/ti /2 

i.e F u * Clint =0.693/t 1/2 *V 

? t£ jju <u uIac ^jSn Aiiu^j <j c#j\i 

V = V p + V T * F u /F uT 

jjUa 0^ ^ cA^Wj Fu -SI 6^ ^^ f^Jj^l (j* u^^ > ^1 ^Lite- 

fcjti ^ ^Ulbj V -SI ^ 

i.e F u * Cl int sj,=0.693/ti /2 t *V 

i.e ti /2 t 



2- In case of ( Low ER ratio drugs & enzyme Induction ) 

CI=KV , K = 0.693/ti /2 

i.e F u * Clint 1^ = 0.693/11/2^ *V 

i.e ti/2 vj/ 



3- In case of ( High ER ratio drugs & enzyme inhibition ) 

CI=Q H 

QH = (0.693/t 1/2 ).V 
Is there a relationship between ti/ 2 & Cl in t? 
in this case; of course not © 
so ti/2 will be <-> 

4- In case of ( High ER ratio drugs & enzyme induction ) 



Question no. 5 
drug drug interactions -M ^^ SjJaU^l ^k 6%* jj£il\ jAi Jlj** 

quindine -^4c^ ^F UT ^ j jj^ digoxin ^ 
(Clint nU) cr^ active secretion -M J% O^J 

??? jiiliij^quinicline -U ti/ 2 -^^ ■■ Jl>**M 

- 1 st effect of FutI" on (V) 

V4, =V p + V t *F u /Fut1 v 



- Active secretion n|/ -> Cl in t vU 



CI=KV , K = 0.693/ti /2 

From the eq. F u * Cl int J, = 0.693/ti /2 * VJ, 

So ti/2 remains without change.. <-> 



© &\ <yL JKjnKII ^jj AjjUJI 4li«aJl ^^uujU 



